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Introduction
The real value of China's currency renminbi (RMB) has been a hot topic following the phenomenal expansion of the country's exports over the last decade.
Although its nominal rate against US$ has appreciated over 17% since the mid 2005, 1 the belief that the RMB is still substantially undervalued is becoming widely held as political pressure from the US demanding for the RMB appreciation resurges in the wake of the latest economic recession. However, there is no conclusive evidence to show that the RMB is indeed significantly undervalued. Although the majority of empirical studies find the RMB undervalued, the range of estimated degrees of undervaluation is too wide to be credible, spanning from zero to over fifty percent in terms of the real exchange rate (RER) or real effective exchange rate (REER); The figures go even larger when the RMB to US$ bilateral rate is used (see Table 14 in Coudert and Couharde (2005) , Table 4 .1 in Cline and Williamson (2008) for summaries of the studies during 2000-2007, and Table 1 for a summary of post-2007 studies). Cline and Williamson (2008) relate the dispersive estimates to different modelling methods. Cheung et al. (2009) show that the estimates can change substantially with different data samples and that all their estimates lack statistical significance. The present study attempts to produce more credible estimates of RER misalignments of the RMB by improving on the use of both modelling methods and data. In particular, we follow the common empirical practice of defining the misalignment as deviations from the real equilibrium exchange rate, which is modelled as the long-run solution conditioned upon a set of fundamentals. We focus our attention on how sensitive the estimated misalignment series are to choice of data sample, conditioning variable, model specification and estimation method. Our extensive modelling exercise tells us that there is no significant misalignment in the REER of the RMB: the current global recession has wiped out its possibly undervalued margin during the earlier part of this decade, although possible misalignments remain with the trilateral rate between RMB vis-à-vis the US$ and euro. These findings oppose the assertion that a unilateral appreciation of RMB could resolve the global trade imbalance issue.
Sections 2 to 5 of the paper is organised as follows: our modelling method, data and related measurement issues, the main results, and a summary of the main findings and their policy implication.
Methodology
Empirical models of real exchange rate misalignment commonly define it as the gap between the real exchange rate and its long-run equilibrium rate, which is estimated from the relationship between the real rate and a set of fundamentals (eg see Baffes et al. 1997) . Following the modelling route explored by MacDonald and Ricci (2007) , we condition the real equilibrium rate on two fundamentals -productivity differentials and the relative size of net foreign assets. We disregard the relative real interest rate variable because of the significant domestic control on interest rates and capital mobility in China. Due to aggregate data limitation, the factor of productivity differentials is widely approximated by either the relative real per capita income (eg see MacDonald and Dias, 2007; Cheung et al. 2009 ), or the relative ratios of CPI (consumer price index) to PPI (producer price index) (eg see Kakkar and Ogaki, 1999; Funke and Rahn, 2005) . Clearly, the measurement gap in employing PPI as the tradable sector price and CPI as the non-tradable sector price is too large to disregard, but on the other hand, the theoretical link between per capita income to productivity differentials entails stringent equilibrium conditions (eg see Bergstrand, 1991) , which are virtually impossible to meet in reality. Considering these shortcomings, we adopt both variables to examine the effect of the variable choice.
Extending the panel model framework of MacDonald and Ricci (2007) , we relax the restriction of homogeneous long-run coefficients for all the economies concerned and model the real equilibrium rates of the RMB on a country-by-country basis, ie estimating individually the following bilateral relationship between China and each of its trading partners, i:
where it r is CPI-based RER and its increase corresponds to an appreciation of the Benigno and Theonissen, 2003; MacDonald and Ricci, 2007; MacDonald and Dias, 2007) . Likewise, 
Specifically, we use the panel dynamic OLS (DOLS) method developed by Kao et al (1999) (see also Kao and Chiang, 2000) 
Data and measurement issues
In order to estimate the bilateral RER models (2), we use quarterly data for the period 1994Q1-2009Q2. 4 Twenty two economies are chosen and they cover roughly 70% of China's total foreign trade. These economies are the highest-ranking trading partners with China. The detailed list is given in tables 2 and 3. One simple way of checking the adequacy of the economy coverage is via the REER. 
Empirical results
Tables 2 and 3 report the sets of statistically significant results (at 5%) from the economy-by-economy long-run estimation of models (2). Estimates of intercepts, Table 2 ), whereas the estimated i 21  are dominantly positive (see Table 3 ). Thailand is the only case of having both estimates negative. Upon a closer inspection, most of the negative i 11  estimates are with more advanced economies.
This suggests that China, in comparison to those economies, has yet to reach the stage where its faster per capita income growth generates stronger demand for non-tradable goods to result in a rise in its relative price, as expected from standard theory (see Bergstrand, 1991 , on the consideration of overall fit as well as the economic importance of having the NFA effect.
Unsurprisingly, the homogeneity hypothesis is rejected for both equations.
Nevertheless, we have carried on calculating the misalignment series. Since the panel method is widely used in previous studies, we intend to facilitate the comparison with our economy-by-economy estimates by using these misalignment series as comparable estimates to the previous studies.
Due to the use of different sample estimates in Tables 2 and 3, we Next, we examine the effect of reduced economy-group coverage. In particular,
we recalculate the misalignment series by including only the US and the euro countries in the trading partner group. Note that we exclude Japan as we find from both our individual-economy estimates and panel estimates that the relevant residuals exhibit no significant undervaluation. The resulting series are plotted in Figure 3 .
Interestingly, the evidence of undervaluation is now persistent and substantial, well exceeding 10% since 2003 though significantly reduced by the current recession, as
shown from the average curve. In particular, our results corroborate the estimates of around 3-6% undervaluation at 2002 by Funke and Rahn (2005) , whose model is RPIbased covering only the US, Japan and the Euroland. Furthermore, our results demonstrate how a narrow choice of the US plus Euroland country base can produce strong evidence of a substantially undervalued RMB. Note, however, it is erroneous to interpret the evidence as such because the misalignment series represent an undervalued RMB vis-à-vis the US$ and euro as much as overvalued US$ and euro vis-à-vis the RMB. Since this small country group accounts now only for roughly one quarter of China's total trade and no significant misalignment of the RMB is found when it is evaluated against the 22-economy group, misalignment found from the trilateral real rates can only indicate imbalance between the three parties concerned rather than a unilateral problem of a single currency -the RMB.
The sharp contrast between the REER misalignment series based on the 22-economy group and the trilateral misalignment series not only tells us how a narrow choice of country coverage can bias the misalignment estimates substantially, but also indicate that the RMB has been slightly overvalued with respect the currencies of the rest of the twenty two economies, most of which are Asian economies. This suggests that the basket of Asian currencies should have borne the blunt of the ongoing currency undervaluation attack, rather than China's RMB alone.
Concluding remarks
The present study provides quarterly time-series estimates of the misalignment in the REER of RMB. The estimation is based on the economic approach widely adopted in the relevant empirical literature, a wider and more up-to-date coverage of data information and a more extensive use of econometric modelling techniques. As a result, we are able to corroborate and explain most of the previous estimates in the literature with our estimated misalignment series.
Our key finding is that there is currently no significant undervaluation in RMB as far as its REER against a wide economy basket is concerned, though downward misalignment still exists in the trilateral real rates between RMB, US$ and euro, as also shown from the summary graph in Figure 4 . This finding helps to locate the root of the ongoing claim that RMB is significantly undervalued: a reliance on highly the degree of real rate imbalance between the US$ and euro versus Asian currencies is more severe than between the US$ and euro versus the RMB, and (c) the current financial system in China is immature for a freely floating currency, it is economically desirable to let the RMB rate remain fixed to maintain its stability, especially before the popular belief of its being undervalued disperses, as suggested by McKinnon and Schnabl (2009) . In fact, our findings corroborate their viewpoint that the RMB reevaluation is not the solution to the trade-led imbalance between China versus the US and the West and that the practical way forward for China lies in the direction of enhancing policies which further encourage outward private investment and channel its foreign currency savings into more diversified assets. Exports and imports: all series from China online economic information network http://db.cei.gov.cn/haiguan.htm GDP in constant value: China data are derived from current value GDP (from Datastream) and GDP deflator calculated from updating the series used in Qin et al (2007) by the quarterly GDP growth rates published by the National Bureau of Statistics of China; Brazil and Russian series are derived from their quarterly nominal GDP series and annual GDP deflators, which are interpolated into quarterly series (all raw data from Datastream), India GDP is interpolated from annual series using the weights from quarterly industrial production series (all from Datastream); Saudi Arabia series is interpolated from annual series using the weights from quarterly M1; constant price GNP series is used for the Philippines because of its non-negligible net income receipts from abroad (from Datastream); the rest are from Datastream as 'seasonally adjusted constant price series'; seasonal adjustment is carried out on the GDP series of China, India, Malaysia, the Philippines, Russia, Saudi Arabia, Taiwan. Turner, P., and J. Van't dack (1993 Critical value at 5% = 1. Note: The long-run equilibrium series is derived from REER minus the misalignment series in the bottom panel of Figure 2 ; the long-run trilateral series is from REER minus the series in the bottom panel of Figure 3 .
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